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CRBDIT CkRD SIZE AUDIO RECORD 
AMD PUOBACK DEVICE 

FIELD OF TBE INVENTION 

The present invention relates generally to a solid- 
state device for recording and playing back audio 
information, and more specifically to a credit card 
size device which can be used for recording and playing 
back voice and other audio information of at least two 
minutes in duration and without requiring any external 
devices such as power supplies, tape, recorders or the 
like. 



WOMOOMl FCT/DS»/0«Z19 



BACK6RG0ND ART 



Ever since the advent of audio recording tape, there 
has been a continuing evolutionary process directed 
toward a reduction in the size of audio recorders* 
However y because of the requirement f or vmoving an audio, 
storage tape across a fixed recording or playback head, 
even the smallest of audio tape recorders requires a 
motor and at least one battery which prevent 
miniaturization beyond a minimum limit. Consequently, 
even with the tremendous advances in miniaturization of 
electronics over the last decade, audio recorders have 
reaained relatively fixed in their level of ultimate 
miniaturization. Attempts to use solid-ctate memory 
devices to record audio information digitally, while 
doing away with the requironent for moving parts and 
the power requirements associated therewith, have run 
into another road block, namely, the requirement for 
mass amounts of memory capacity to store any 
significant period of information for later playback* 
However r a relatively recent innovation disclosed in 
U.S. Patent No. 4,989,179 assigned to Information 
Storage Devices, Inc. of Santa Clara, California has 
created a breakthrough in the art related to analog 
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signal recording and playback* This patent discloses 
tbe use of an integrated circuit having an array of 
non-volatile memory cells to store audio signal 
information in analog form and to retrieve it on a 
real-time basis. Further development of this 
integrated circuit since the issuance of that patent 
has produced a family of devices, offering single. chip 
record/playback durations of up to 120 seconds with 
telephone quality voice reproduction. 

The present invention is designed to exploit this new 
breakthrough in analog signal recording technology by 
providing a consumer product in the form of a credit 
card size package which has all the necessary user 
selective controls for recording and playing back at 
least two minutes of voice messages or other analog 
audio information. A product of that kind is believed 
to have numerous applications, including the attachment 
of such credit card size record/playback devices, to 
for example, a plurality of documents to provide the 
recipient thereof with a brief audio message describing 
the contrat, nature or purpose of those documents and 
the reason they have been sent. In other words, the 
present invention may be considered an audio 
replacement for the written Post- it note, manufactured 
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^ the 3K oo„p»y. Howe,.r, the present Invention, In 
US preferred -boai«nt. cpens up . ne. cns»er 
p„aa« "«^» c»,«»icatton Of brief audio 

^.e.,e. i- . U B«1X «a ine^nsi,e 

that it «y be re-Uy -il- « '"^^^ * 
conf i^ration .hioh be readUy oper.t- b, th. 

^seage -ho need not .uppi, a separate recorder or 
player to facUitate such co.«inlcation. 

^„ i. no prior art .»o» to the appxic«.t -.i=h i. 
capable o, providin, that function in such -«-^»«»" 
tor.. «« closest Kno«. capability comparable to that 

the present invention is found in -iniature «.aio 
t.^s. However, such tapes retire that th. sender and 
tke user each retain an apparatus for first recording 
^ 3»bse*»ntl, Pi.yi.9 th. -.iPPed audio tape. 

C« th. other hand. «.e pr»ent invention is, in its 
preferred configuration. » .XI enco.pa.sing unit which 
1. self-sufficient in that the »nder record, bis 
«.„ge ^ -nds th. entire unit to th. r«ipi.«t .ho 
th» plays th. «s«,. bac. on th. sane unit. Because 
of its .inlaturuauon ch.r«t.ristics, the unit «.ds 
Virtually no weight to a packag. of docu»nts. Xn an, 
C.S., it -y be Shipped in a 8«al envelope at 
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„tr«.el, loo Postacpe r.t» b.c.a» .£ 

present Invention I. r.l.tl,el, inexpensive, 1« in 
„i-»e »a entirely »W ccntninea. it ^ « » 

source *or .rchiv.1 .t«.9e. For 

exe-ple. it usea for .torin, coCin, recipe., 

.fcerein e«h »n=b credit card size audio »»X«, 
.eoordin, device, provide, a brie* but a-pie ie„9tb 
«sea,e .bicb describe, tbe .«=ip. «or a 
^ oi food or «al «^ -bicb be re-recorded -itb 

. ue. «.-,. »n» * 
.uch r«=ip. " 

xabeixed -pi.,"- - ^-^^ ^ "7 " 

«.e applicant -.icb can accomplish thi. function in 
sucb a Miniature configuration and without re,uirln, a 
l.„e inve.t.ent in larger, more erpen.ive 
record/playback device.. 

^ resent invenUon «y also be conf i9»red so that 
. ..er can only Play back a recorded «s»,e without 
recordin, or e-rastn, that »s»9e. Such a 
«,^i^rati.n «y be readUy i.Pl-«ted W providing 
only a -pla," -Itch, recording being accomplished only 
^ connecting a suitable electric connector to the 
aevi« and thereby recording a preselect*, message 
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prior to public disbursenient of the device. Such re- 
recordable, pre-recorded, play only configurations «ay 
have significant advantageous application in 
conjunction with on-site advertising and marketing of 
products available in retaU stores. 

Still another configuration using suction cups, may 
be readUy affixed to cellular phones for conveniently 
storing audio messages such as phone numbers 
communicated to the user during phone conversations. 

The thin, lightweight implementation disclosed herein. 

.nakes it uniquely suited for that purpose without 

adding any significant t«lk or weight to the cellular 

phone* 
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SDMMARY OF THE IHVBSTIOS 



The present Invention coapclses a credit card size 
record/playback apparatus which permits analog 
recording of audio information of at least two minutes 
in duration in a package conf iguration which is 
entirely self contained, requiring no external power 
supply or other electronic devices with which to 
operate, m one preferred embodi«nt disclosed herein, 
the apparatus of the present invention utilizes an ISD 
Model 25120 single chip record playback device 
manufactured by Information Storage Devices, under the 
trademark "DIRBCT AHALOG STORAGE TiCBNOLOGY- or -DAST-. 
It also uses a CMOS based 8-bit microcomputer 
controlled microcontroller which provides timing and 
status signals, as well as control, responsive to 
manually operated puSh buttons to record and play back 
analog audio signals. 

The present invention also comprises a suitable 
speaker and microphone which are both integrated into 
the credit card size package of the present invention 
for operation in the record and playback modes, 
respectively, m a preferred embodiment of the 
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invention hexeln aiscXo«a, there is I" ^.vided 
liquid crytl ai.pl.J. t« 1-atcating tl« .« 
a.,, .!«» or «r«.t elett ».««9e chanter. 
Manually aepre..ible pitches are ala. proviaea for 

controlling the recora »^ pLybacR oper.a.n ^^e 

protection, an -ell a. for searcbln, ana iaentifyl«9 
aiffer«.t «s«geB or -.sage ev».ts contained in the 
recording. «ch « by .crolUn, either forward or 
.ac.«rd through the .t-ed -.aage. «ro. -s«ge to 

ge or .ithin a ^ssage. The preferred e.h,di«-t 

c« the present Invention also provides an optional. 
aet«=hahl. cliP-t,pe appendage so that the credit card 
,i« recorder -y be readUy clipped to a docunent or 
to a Shirt pocket or the like. In addition, a 
preferred »hodi-ent e.ploys a plurality of -gnats 
^Ut int. the pachage. wheret, the credit card sis. 
record/playback device of the pcesent invention can be 
secured to any «gneUc «tal object, such a. a fUing 
cabinet or a refrigerate! surface. 

present invention »y also he configured so that 
. „„r c». only Play bach a r«=oraed aessage without 
recording or erasing that -essage. Such a 
configuration «y be readily i,*le«nted by providing 
only a "play" switch, recording being acccplished only 
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c.»,«=tU, a suitable ex^trtc connote t. 
a.vlc thereby r«orain, a preseXect- 

r t. p-bUc aisb..««nt ». the aevice. sucb .re- 

.a,»ta,e«s appXiction X» co„.»«t..n .Xtb^r.^" 
.avertiam, «.a »rK.tin, ot proaucta «,aU.ble u. 
retail stores. 

Is contemplatea for direct 
A suction cup version is conteaip 

- recordina criticax 
attachn«nt to cellular phones for recordi 

messages therefrom. 
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OBJECTS OF TB& INVENTION 



It IB therefor. . I«taclP»l object of the present 
invention to provide . .lnla«re .oil* .t.te audio 
.IgnU. record »^ Playback appar.tns «hlch provides at 
X«t a .ini™. of two .inute. of «.«ge recording »»» 
pl„b«=lc in a credit card slse package that Is entirely 
self contuned and tnclades all oece.«iry peer. 

nlcrophone, speaker and switching to acoo«»d.te such 

recording and playback. 

It is another object of the present invention to 
provide a credit card size solid state analog signal 
recording and playback device, which »ay be used for 
storing voice messages, the packaging thereof being 
sufficiently small in size to make it conducive to 
attachment to documents and the like forming a 
transmission medium in the form of a voice recording to 
accompany such documents to explain the content 
thereof* 
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It i8 Still an aaaitional object of the present 
invention to provide an entirely self-contained solid 
state audio signal recording and playback device which 
is approKinately the san.e sise and sh^ as a standard 
credit card for permitting recording and playing back 
relatively brief audio messages of at least two minutes 
in length, such as for storing and relaying the content 
of a recipe upon the depression of a single push button 
switch and which because of its extremely low cost, can 
function in common business protocol, such as in the 
form of business cards, audio instruction device, 
document attached device description and the like. 

It is still an additional object of the present 
invention to provide a miniature audio message re- 
recordable storage device in a credit card size 
configuration suitable for unique commercial 
application including on-site product advertising and 

the like. 
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DBSCRIPTIOH OP TOE DRAWINGS 



Tbe aforeaentionea obiects and advantages of the 

, M«n as well as additional objects and 
present invention, as wexi «. 

following drawings in which-. 

present invention; 

FIG. 2 is a side view thereof, 

FIG. 3 is an electrical bloclc diagram thereof, 

.o4«« FIGS. 4a and 4b, is an electrical 
FIG. 4, comprising figs. « «» 

schematic diagram thereof, 

™. 5, c»P.iBin, FXGs. 5a, 5b, 5c, 5. »a Se is a 
«ro«bart aiagr- of .oftware contain- tbarein, 
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„0. . U » l-e«lc Vie. .f « .lt.r-.ti.. 
..i.„tion t.. ...nt in,.nao.. .iii.in, 
desktop devices 

„o. 7 is . .ioe vi«. a.,ic i» «0. 7, 

aesKtop a.vic. of FIG. 6, »a 

„0. , i. » execricl .i.,.- - — 

device shown in FIG. 6> 

. >nr«ctlv to a cellular phone? 
connection directly to • 

„C. 12 i. . '"'-'T " 

^^ention ..lt.ble tor ..vertisi., -r-'etin, 

applications! and 

™. x3 i. » .-p- ":iT 

„ «r.«ti., us. .f t.. e-^i-t o. t.. inv.ntio„ 
Shown in FIG. 12. 



rctiussaiwvf 
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DETAILED 



DBSCRIPTIOH OF PREFBRBH) BMB0DIMB«T8 



v« H68 1 and 2, it wUl be seen that 
Referring now to FIGs. i anu , 

co^ise. . r««ae./p.a,er «.« U in . credit c«a 
sue confl^ratio. o* .p^«l«t.l, 3-4 in-e. in 
.iath, 2.1 inches in h.i,ht »a -c ^renter th» 0. 5 
iLel in aep.. -i.«- - 

^ ,o <"P") 20 and record t R i 

switch 18, play 1^1**' 

25. .icrcphone 27. digital !«. cIocK 24 
aT^itai «:d aispi., 32 t.e aa,. a cxoc. set »t"n 

ass^iat- .ast sic .--..^ 30 ana 

.e. a aa, set tutt.n 34 tor associating an alar, ti- 
. particular aa,. a «..a,e set ^tton 3., an 

.l.r. batt». 29 -w. ~e-^ •^"""^ 

. nrotect «.itch 42 ana a r»ovable clip option 
nessage protect rnm^-. » 

„ «ster <»/OPP s«itcb 18 ~y b. left in the OH 

position «st Of the ti«, since the in,«.tio« 
.ut-atically PO-ers ao» after playing or recora«g. 
^ «itch «.o»ia he tumea to the 0.P position when 
protection fro. acciaental power «P is aesir-, such as 
l„ the Situation Where the prcauct is sent in «> 
envelope to a recipient. The play t«t to. 20 is a 
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.....e. ..,.c . «.e cuc.«, o. . -^^J 
^.a X. -ic. .-^in. ap to et Xe»t . «. .in.te 

...ioa Of PX.,1., . P^-^o"^» '-""•^ " 

other «.ai. InP-t. Bech ti« «.e pla, «tto„ U 

..eaae. • - — Tx T 

^ u..«.*.on 22 is identical to 
, "rhe record button 

to completion. TBe rec 

pxa, button in operation te^- "i** 
e^tion that t.e .aaitionaX ...a ..itc. on the ri,.t 
excepT^xvH • recording can 

eiae 0£ tb. proanct, a.ter.in.a «b.ther reoor 9 
.... «a. «.-,e prot»t a.itc. ia actua 
«,e operate .i..ea to aiaabXe recorain, Ui^. 
S.^ pxa, ^ recora ^ttona .... ^ 
„itan, aioae. « ana ». «ape«i«X„ prefer--^ 

.eoora operation i. in proce... reapectiveXy. 

^ .^aKer 25 », b. a voice coU .ini.t«. 'PeaKer 

as not«X .peaKera ao, anob aa thoae 
which operates as nw--* 

«.at are oaea in c->n auaio equipment. «.e 
.icropbone « i. -> eXectret variet,. Botn tne a^aKer 
L I -icropnon. are Xo. profUe. 
eo-ponenta .bicb are cXip on boara con.i,«rea ^r^ace 
..xaerea or wirea to tbe printea circuit boara 
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X6. behind th. nee 12 the product 10. » pl«o- 

speaxer and the -Icroph..* le^-t.. The digital 
cloc- aupla, 24 provide. » in-ication the ti« o. 
aa, and Whether it i. »M or ». ai,ital «D 

di.pl., 32 o. the da„ indicates the da, of the 
^ clcc. «t button 26 p.r.it. adjusfent of the clock 

• ^4.-^ «iow and fast forward 
time b, using the associated slo« ana r 

^ aa, set button 34 be a.pres«d for scr.lUn, 

displayed, hn .l.«i t„«t«> 29 «, be used in 
conjunction .ith the cloc. to set an alar. ti«. It 
„, .xso b. used with the da, set butt™, for setting » 

„.ociatin, a parUculax alar. ti« and da, to a 
parucular «•<=" " 

«s.age/alar« for advising the u-r of the ti« for 
taking certain »edicaUons. B« alar. c». he 
configured to either alert the user to push -pla, 
response to «. audible sound or LED light or si«.l, 
begin the pla,ing of a selected message 
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(i.e.. -take your medication-) at a preselected time. 
The four switches 46, 48, 50 and 52 below the play 
button 20 are, observing them from left to right in 
FIG. 1, respectively, for reverse, increment reverse, 
increment forward, and forward. The reverse switch 46 
may be used to skip to a pr«rious message. The 
increment reverse switch 48 may be used to scroll 
through a particular message. The increment forward 
switch 50 may be used to scroll forward through a 
particular message and the forward switch 52 may be 
used to skip to the next subsequent message in storage. 
Clear button 44 may be used to erase the entire set of 
messages or a selected message when used with the 
record button 22. 

A Wide plastic or metal clip 17 may be provided to 
facilitate easy connection of the invention to a group 
of papers, such as in intercompany mail or for 
explanatory notes associated with various documents to 
which the invention is attached. The clip 17 may also 
be used to attach the product to another surface, such 
as the visor above an automobUe windshield. The dip 
17 is preferably removable and when removed, leaves a 
flat backside surface. A plurality of magnets (not 
Shown) may be provided on the backside surface 14, one 



wo 9400951 



PCr/US93/04219 



18 



In each corner thereof, flush mounted so that the 
invention can be attached to metal surfaces, such as a 
file cabinet or refrigerator door. 

As seen best in FIG. 2, the audio signal storage 
device of the present invention comprises a front face 
12, and a rear face 14. The faces 12 and 14 are 
separated by a printed circuit board 16. Furthermore, 
as seen in FIG. 1. the printed circuit board 16 
provides a pair of battery terminals 54 and 56. which 
within the preferred embodiment hereof, comprise plus 
and minus terminals for receiving two 3-volt thin 
lithium batteries (not shown) connected in series to 
provide a 6-volt power source for the invention. 

A block diagram of the present invention is shown in 
PIG. 3. AS seen therein, the invention comprises two 
principal integrated circuit devices, namely an 
ISD25120 record and playback device and a Z86B40 
controller. The record and playback device may be best 
understood by referring to a publication of Information 
Storage Devices. Inc. dated October. 1992 and entitled 
ISD2000 Family, Single-chip Voice Record/Playback 
devices. 60-120 Second Single-chip Durations. The 
model Z86E40 controller may be best understood by 
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referring to the Zilog product specification entitled 
Z86B40 CMOS Z807PCCP micros-controller in the Zilog 1991 
publication entitled Zilog microcontrollers, beginning 
at page 487 thereof. As seen in FIG. 3, the record and 
playback device 63 is connected to the controller 62 
which supplies the address, control and clock signals 
thereto. The record and playback device 63 is 
connected directly to the microphone 27 and to the 
speaker 25. The controller 62 receives input signals 
from the control panel 64 of the front face 16, in the 
form of selected manual depression of the momentary 
keys described previously in conjunction with PIG. 1. 
The controller outputs signals to the LCD segment 
displays 66, as previously described in regard to FIG. 
1. The red and green light emitting diodes 23 and 21 
which display record and play status, respectively, are 
connected to the controller 62 as well. 

The schematic diagram of the preferred embodiment of 
the invention shown herein is illustrated in FIG. 4, 
which comprises FIG. 4a and 4b. As seen in FIG. 4, the 
electronic circuit of the present invention comprises 
the aforementioned ISD25120 chip in its preferred 
embodiment, as well as the af orenentioned Zilog Z86B40 
controller chip. In addition, also shown in FIG. 4, is 
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an BD44780 LCD dot matrix display driver connected to 
the LCD dot matrix displays described beginning at page 
114 of the Hitachi LCD Controller/Driver LSI Data Book. 
Also shown in PIG. 4 are the manual push button 
switches which control the operation of the invention 
as previously described in conjunction with FIG. 1. A 
plurality of such switches are shown in the circuit of 
FIG. 4, namely time setr event set, clock forward, 
alarm ON/OFF, reset, record, play, stop, play message, 
pause, forward, reverse, reset, scroll backward, scroll 
forward and r^at last. 

The Z86B40 controller is a single chip architecture 
micro-controller with 4 kBYTBS of EPROM memory and 236 
BYTES of RAM housed in a 40 pin dual in-line package, 
manufactured in CMOS technology. It utilizes an eight 
bit micro-controller with an expanded register file to 
allow easy access to register map peripheral and I/O 
circuits. Thirty pins are dedicated to input and 
output functions. These lines are grouped into four 
ports, eight lines per port and are configurable for 
providing timing, status signals, and parallel input 
and output. There are four basic address spaces 
available to support various configurations. These are 
program, memory, data memory, register file and 
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expanded register file. The register file is composed 
of 236 BYTES of general purpose registers, four I/O 
port registers and 15 control and status registers. 
The expanded register file comprises three control 
resistocs. 

AS Shown in FIG. 4a, the controller is connected to 
an external parallel resonant and crystal, which in the 
preferred embodiment herein disclosed, is a 4.0 
megahertz crystal for setting the clock rate of the 
controller at 1.0 megahertz. Bach side of the crystal 
is in turn connected to electrical ground through a 22 
F capacitor labelled CIO and Cl, respectively. 

The record and playback device is connected to a 
volume control resistor R4 at its sjeaker output 
terminals. B4 is a potentiometer-type resistor, the 
center tap for which is connected to an LM386 
amplifier. The output of the amplifier is connected to 
a suitable speaker as previously described. The 
microphone output terminals of the record and playback 
device are connected through capacitors C4 and C5, to a 
suitable microphone, one terminal of which is connected 
through an BC network, consisting of resistors R5 and 
R6 and capacitors C7 to VCC the 6 volt supply. The AGC 
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„ an BC par-IUX ~t.«K c..p.Ui.9 reHl«« H »a 
eapacU- ce. »e ».XC <»tp»t «a input t,»,na.s 
«,e aevlce «. =.n~ot- to a cap.olt« ». VCC is . 
.-v.lt ..pply a.rl»ea tro, the two b.tt.ri.s s.o«. in 

p„viaes thre. volts ^ U.. t-o batteri.. «e ■ 
cnnectea in series .it. «.itc. is the 0H/». 

a,itch IS Shown in "0. 1. ^ si^l"-' 
t.e present invention i. the «.tenaea batter, life due 

to extr-eX, i«. , 
virtuaxly ii-itxess no^vol.UX. st«.,. ^ 
control si^exs. The various interconnections he»e.n 
the controxxer ^ the record »>d pX.,b«=K device 
incxuae ««.re.. signals for addressin, the «.or, 
storage location in the record and plnybao. device 
..ere ™=ssages sr. to he recorded « pl-y-- 
provided in that interface are control signals for 
control Of the record ^ pX.ybacK device, incxudin, 
pxay and record as .ell as chip enable ,CB, . and of 
message (BOH) • 
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FIG. 5, comprising PIGs. 5a through 5e provides a 
logic flo« Chart of the message play/record and event 
planner ojeraUon of the invention. As shown therein 
after power on, the microcontroller initializes the 
„«8sage counter and address pointer, updates the LCD 
display of message count and loads address bits. Scan 
operations for a key contact (button depression) or 
event planner (alarm) time setting is then carried out. 
If a record key is depressed, the program in the 
microcontroller carries out the operations depicted in 
PIG. 5b. These operations include scanning for the 
stop key, turning on the timer, activating the record 
LED, displaying record time remaining and setting the 
control signals for activating record mode in the 
record and playback message storage device and 
activating other LED signalling functions such as low 

battery* 

The stop key is continually monitored while message 
record time is simultaneously checked. When either the 
stop key is depressed or message time empires, control 
Signals are reset, record LED is turned off, the timer 
is turned off and the remaining record time avaUable 
is calculated. If the remaining record time is less 
than or equal to 3 seconds, the message count is 
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Cecea »a eiU-er upaated (« -.t,, or not upa.t.d 
,« not e.pt,). th. «.»9e aisplay is updatea 
L.ain,l, »a t.e n«t — - 

. ..,i«„ in t.. »ioroco„t.ouer .0. 
^„Uon. U «r. «.« 3 seco»>. of recora«, tl« 
.»ain, the -nt is increasaa ^ one. . - 

aaar«B (spacea cna^half »oona from the ne«l, 

message address lep-" 

.«o.a.a -essage ena, is l.aa.a into t.. 

reaUter ana the aispla, U appropriately upaatea. I» 

.,t..r ca», the pr.,r» re«.rnB to the Re, ecan 

operation -.o« in "O- ^ ^ 

„,erse. scroll .or-ara. scroll hac>».ra repeat 
.ast operations are sho-n in no. 5c. In th.^a, 
operaaon. the stop Key is scannea. the pla, ^ i» 
t„„ea on ana the control ai^als .or pla, operation^ 

U,e recra «^ plajb-o" , 
^til either th. stop .e, i. aepressea or the «« ^ 

„t «.sa,e, hit is aetectea. In the latter case. th. 
control sl,n.ls ar. reset, the ^ssage cunt is 

aa^anca. n.xt -s..,. .aar». is loaaea into th. 

register the aisplay is <.paat-. In either event, 
prcr- re»ms to the Key «»n operation shovn » 



FIG. 5a. 
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in each of the other forward and backward operaUons 
indicted in FIG. 5c, all keys are deselected, message 
count registers and display are adjusted appropriately 
(i.e., full .Dessage increment or decrement or 2 second 
increment or decrement of message address) . Then the 
program returns to key scan. In the repeat last 
operation, the keys are deselected, the message count 
is Checked to determine if it is greater than one and 
if it is the previous message count is fetched, 
addresses and display are updated and the program 
returns to the play operaaon to r^lay the previous 
message. 

The pause operation and clear message operaUon are 
Shown in FIG. 5d. In the pause operation, all keys 
except stop are deselected, the current message count 
is stored, the address of the current location is 
calculated and stored, control bits for the operation 
mode and enable status of the record and playback 
message storage device are set, the ti-^r is turned on 
to assess elapsed time and the pause key is set and 
Checked continuously. If either the pause kay is no .. 
longer depressed, or the elapsed time exceeds 10 
seconds, or the stop key is depressed, control bits are 
set, the Umer is turned off and the program returns to 



wo 94/20951 



PCT/US93/04219 



26 



.ey scan operation. Othorwis.. the elapsed tl« ana 
pa.se K.y continue to be c.ec1«a. In the ciear «ssa,. 
^ration, all keys are aeselect.*. «ss.,e count 
„..age address register are cleared and the progr- 

rea«ns to key «»» i» ™- « °' 

a^or-entioned .ey operaUon. is detected, the progra. 
aventually turns off the p«.er «.to«ticall, as seen at 
the bottom of FIG. 5d. 

™. 5. depict, the operations for the alarm (event 
Planner, feature of the -bodi-nt of the invention 
Shown in FIGS. 1-4. « the select «,«.t plan«.r 
operation is selected, the pr.,r- deselects all hey. 
ana sets the ti» ^ date, «ssa,e count and alar.. 
It then Checks for alar, on and if it's on. it beeps 
.sends beep ton. to the speaker ^ -ai" *or the beep 
to be turned off by the user. «hen that «curs. the 
prcra. load, the ^ssage count and re,ist«s «ith 
.p^oprUte addresses for the planned ~ss.,e, scans 
for stop -.d turns play «de on. Onless stop is 
depressed, the program carries out the play operation 

so If stop is depressed, the prograii 
shown in FIG. 5c. if stop »» 

returns to the initializing st^ in FIG. 5a. 
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^ alten-ave «boat«nt .f the invention is sho«. 
in nGs. « tbr..9h 9. "^i"' -bodl-nt .« FIGS. 1 
U.r..,. 4. the e-toai-nt of PIGS. « thr«.,h . is not 
aesi^ed to. .ei.-cont.inea nss. in th.t cnra ^ 
-boai-e-t therein is aesignea to he instsIXea in 
console «.it. the latter providin, the speaker, 
aerophone «^ control switches. - in order to record and 
PI., h«=K the contents of the «-lo, storage device on 
the crd. »ccrdi.,ly. as sho«n in FIG. *. 7 «^ 8. 

alternate e.t«di-nt o. the inv«.tion 70 comprises 
. console unit 72. into ^ich t-o voice cards 74 and 
„e partially inserted. C«.sol. 72 is conn«>tea to a 
rear .upp«t «.her 73, which provides a convenient 

for stable snpport of the console on a tlat 
enrface, such a. a aesk and the like. Bear «.her 73 
contain all or sc.. ot the electronics associated 
With 0.e operauo. o« the voice cards, including the 
batteries or altemeting current conversion device 
which «.» be used with console 72. 

M Shown best in FIG. 8. console, 72 provides a 
speaker 78. . microphone 80, . pair .« control panels 
02 -.d 84, «.e for control of each voice card »d 
correspondin, indicating lights 85 86. In 
addition, . volu« control 88 is providea. 
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Purthermore, a record LED indicator 90 and 92 is 
provided for each of the voice cards. As shown in 
PIG. 7, each voice card 74 and 76 is inserted into a 
corresponaing slot 75 and 77, respectively, within the 
console 72, where a plurality of contacts 94 on the 
voice cards are electrically connected to corresponding 
connectors 95, within the slots of the console 72. As 
Shown in PIG. 8, the connectors 94 «ay be in a 
rectangular array as further delineated in PIG. 9. A 
plurality of reference arrows 98 provide the user with 
a Clear indication of the direction in which the cards 
are installed in the console. 

The electrical interconnections between the card 74 
and 76 and the console 72 may be best understood by 
referring to the schematic block diagram of PIG. 9. As 
seen in PIG. 9. each voice card 74 and 76, comprises a 
record and playback analog signal storage device of the 
type hereinbefore described and a ZUog Z86B30 micro- 
controller, also of the type herein before described, 
in addition, it wUl be seen that the console 72. in 
addition to providing the speaker, amplifier, 
microphone and LED indicators previously described in 
conjunction with PIGs. 7 through 9. also provides a 
ZUog 286E40 micro-controller 98 for controlling 
interface between the two cards. 74 and 76. 
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lui no. further 1» PIG. ». tb. control panel 82 
provide. »no.l s-ttches for record, pley, stop, p..se, 
preview, nert, acrolUn, forward, «r.lUn, b.cR.«d, 
«s»,. protection »d selection of the » card or »alo 
card. » control p».el e4 provide. «nual »ltche. for 

.top, P.u«. preview. ne.t. «roUi.9 f««ard «^ 
backward ».d «.«9e protection. Bach of the manual 
„ltche. on control p»..1b 82 and 84 i. aPpUed a. an 
input to the card. 74 ».d 76 through the contact. 94 on 
the card. 74, 76 the conn«=t«r. 95 in the console. 
The output of card 74, labelled .peaker* »>« 't"^"- 
in PIG. 9, I. applied to a .Icro-co.troller controlled 
.witch 99, which in o«. po.ltion. connect, the output 
to the .peaker. 78 through volu« control 88, through 
an amplifier 79. In the other poeitlon of »ltch 99, 
the output of the speaker terminal, of 
are applied to the microphone Input connector, of 
backup card 76 ^ the ».tp»t ..eaker terminal, of card 
76 are applied to «ttch 99. terminal. » and B which 
are connected to the .peaker 78 through the amplifier 
79 and volume control 88* 
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it -Ul be seen that the co«..l. co.^i,u..U.n 
^ m no. S. is ae.i9..a to recora ^ P^yb-cK 
«.sa9es on «1» crd 74, » -ell » to copy tb. 
content, of the record ana playback »«ilo9 signal 
Btcra,. aevic. on cara 74, into tbe corresponain, 
r«»ra Playback analog signal storage aevic. on 
card 76. Alternatively, tbe console ot.FIG. 9 -y be 
usea to si«ly Plsy tbe st-ea analog signal, in cara 
74. Tbi. «.boai»nt ot tbe invention i. ae«.a to be 
eepeclally aavantage*.. for nse a. a convenient 
co..unicaUon ana copying aevice .here ^.sage. are 
trans.itt.a on ereait cara size voice caras, sacb a. 
cara. 74 ana 76. Bacb ..cb cara i. thinner ana lighter 
ana less .:*«.lve than tbe e»boai«nt of tb. inv«.Uon 
.h«,n in FIG. 1, becan- it contain, only the 
integrate circuit chips ana the necessary contacts to 
interface with tb. con»l. connectors ana aoes not h«,. 
to contain batteries. :.icropbone. .peaker or the other 
att«aant f.at.r» of tb. first e»boai»nt of tb. 
invenuon. Thus for exa.ple. «.e «y use tb. consol. 
72 of PIG. 9 to create a short «s.ag. of op to 2 
^nte. in auration. recoraing it on a voice cara. .uch 
„ era 74 ana tran^nlttlng it by «U through 
interoffic. « intraoffic. aelivery, where it be 
insertea into another consol. 72 ana played to 
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communicate a message stored therein and if desired, 
copied onto a backup card, such as card 76, by »eans of 
the console controls described in PIG. 9. 

An embodiment of the invenUon esE«cially suited for 
use on cellular phones for storing critical messages, 
is disclosed in PiGs. 10 and U. As seen therein.a 
credit size message storage and playback device 120 is 
provided with a pair of suction cups 122 and edge- 
located record and play buttons 124 and 126, 
respectively and an on/off button 128. A speaker 130 
and a microphone 132 are provided and a normal 
selection of control keys 134. One suction cup is 
located immediately above the microphone 132 and has an 
opening in it to permit sound pick-up from the back 
surface of a cellular phone U5. 

Still another alternative embodiment of the present 
invention is shown in FIGs. 12 and 13. This embodiment 
,„ay be considered an austere version of the embodiment 
of FIGS. 1 through 4, with a special modification for 
use in on-site marketing of products. Thus, the 
configuration of the invention shown in PIG. 12, is an 
entirely self-contained unit having battery power, as 
well as a speaker and play button, playing a recorded 
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analog audio message stoted therein. However, while 
the emboainent of the invention shown in PIG. 12 has 
provision for storing messages, it is purposely devoid 
of any record button, so that messages stored therein 
cannot be erased, but only played. Recording of 
messages therein can be accomplished by connecting the 
card to a separate console, similar to the console of 
PIG. 9, wherein a microphone and record control permit 
entering a message to be stored in the card. Thus, the 
card 100 of PIG. 12, provides only a play button 102 
and a speaker 104, and as seen in PIG. 13, is designed 
to be installed on a shelf beneath a corresponding 
product. Thus for example, in PIG. 13, it is seen that 
each card 100 is installed below a respective product, 
such as products 110, 112 and 114, respectively. 

It will be apparent that the purpose of the 
embodiment of the present invention shown in PIGs. 12 
and 13 is to provide a prospective purchaser of a 
product in a retaU store, such as a supermarket or the 
like, with the opportunity to hear a message of short 
duration (up to approximately two minutes in duration, 
if desired) , 8in«»ly by pressing the play button on the 
card that is installed adjacent the product of 
interest. Bach card 100 is preferably provided with an 
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adhesive backing, so that it may be readUy installed 
on a shelf in the manner shown in PIG. 13. It will be 
understood that because of the relatively low cost of 
the present invention, it is economically feasible to 
provide such a card for virtually every product in a 
large retail store, such as a supermarket, so that the 
user may gain additional information at the time of 
purchase for selecting a particular product in a 
message of up to at least two minutes in duration, 
such message may for example, describe the content of 
the product, its nutritional value, instructions on how 
to prepare the product, the relative advantages of the 
product over the compeUtion's products of a simUar 
nature, and other such information which may be 
instructional to the buyer or advantageous to the 
seller, whereby to convince a prospective purchaser to 
buy one product over another. Such play only 
embodiments may be used to provide audio instructions 
in a product package or serve as a business card and 
the like or as a toy, medical alert device or 
identification device for pets or personnel. 
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B„in, thus a.»ctlb.a prrf.rt«> e.boai«nts of th. 
present Invntio. h..a.. it -1X1 «« b. u«a.r.to«. 
t^at the invention herein c»p.l«s • crd .1« 

tecota/playback .pp.t.tas which pet-its en.109 
r«,orain9 of »aio i.for»ti.n o. up to et least t,o 
.U.»t.s in anretlon in . pechege c.n£l9«.tlon .hieh is 
enUiel, self-cntanea, tequltln, no extemaX po«et 
suppl, or other electronic a«,lo.. -ith .hlch to 
operate, m on. preferred «.boai«nt cf the present 
invention, a credit card sise cnf i^uration co.pri.es a 
suitable .icropbon. «^ .!-a>«r which are both 
integrated into the credit card sla. p.cl»ge fr 
.peraaon In record ^ pLybacK .odes, respectively. 
» pref.rr.d »bodi«nt of the pr.«nt invention further 
provide. li,.ia crystal displays for indicating ti- of 
day, date, »d «s..,e count. Manually depres.ibl. 
Pitches are provided for cntrolUng the record 
pleybac. operations, as well » for searching for and 
Identiermg different «s«ges or «s»ge events 
contained in the recording, such as by scrolling either 
forward or backward thr«.9h the stored «ssa,es. fron 
„.sage to message or within a particular «s..ge. M» 
invention »y also be conf l^r- so that a user can 
only play b«=k a recorded «ssag. without recording 
„er or erasing that «s«ge. Such a configuration nay 
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be readily i«plei«ented by providing only a play switch, 
recording or re-recording being accomplished only by 
connecting a suitable electric connector to the device 
and thereby recording a preselected message prior to 
public disbursement of the device. Such prerecorded 
play only configurations may have significant 
advantageous applications in conjunction with on-site 
advertising and marketing of products avaUable in 
retail stores. Still another configuration of the 
present invenUon disclosed herein, comprises a voice 
card version which has no speaker or microphone or 
batteries associated therewith, and which is operated 
in conjunction with a separate console unit, which may 
be used to create and play back messages, as well as to 
copy fro. one card onto another for archival purposes. 

Those having ordinary skUl in the art to which the 
present invention pertains, will now as a result of the 
applicants' teaching herein, perceive various 
modif IcaUons and additions which may be made to the 
invention. By way of example, the particular shape, 
size and configuration of the invention may be readUy 
altered to virtually any configuration which can house 
the requisite components thereof. Thus for example, 
the present Invention may be configured In other forms 
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where It can be usea in a surreptitious manner if 
desired in a product configuration not normally 
recognizable as a record and playback device. 
Furthermore, the present invention may be configured 
for stacking a number of voice cards in an 
interconnected arrangement or cascading several record 
and playback circuit chips on one card whereby the 
total duration of recording is equal to the sum of the 
durations of the respective cards or chips, so that a 
record/playback apparatus having substantially greater 
message storage and playback capacity is iii«>lemented. 
Accordingly, all such modifications and additions are 
deemed to be within the scope of the invention, which 
is to be limited only by the claims appended hereto and 
their equivalents. 



We claim: 
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CLAUB 



1. An audio signal recording and playback 

apparatus comprising: 

an analog signal integrated circuit storage 



device; 

a microphone connected to said device? 

an audio speaker connected to said device; 

a source of electrical power connected to said 

device; 

a micro-controller integrated circuit 
connected to said device for transmitting control and 
address signals to said device; 

at least one manual switch connected to said 
micro-controller for generating at least one control 
signal for recording an audio signal in said device 
from said microphone and playing back an audio signal 
from said device through said speaker; 

said device, said microphone, said speaker, 
said source, said micro-controller and said switch all 
being mounted on a common unitary printed circuit 
board. 
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2. The appatatjus recited in claim 1 wherein said 
printed circuit board is less than about 2.5 inches by 
about 3.5 inches by about 0.25 inches. 



3. The apparatus recited in claim 1 further 
comprising at least one manual switch connected to said 
micro-controller for generating at least one address 
signal for locating within said device a storage 
location for recording an audio signal and for playing 
back an audio signal at said location. 



4. A solid-state analog audio signal storage and 
retrieval apparatus comj^ising: 

mecms for storing an analog signal in an 

analog format; 

means for controlling said storing means for 

establishing a recording mode for directing input 

analog signals to a selected memory location in said 

storing means; and for establishing a retrieving mode 

for directing stored analog signals at said selected 

memory location to an audio transducer; and 
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Claim 4. continued 



a signal-to-audio transducer for producing an 
audio sound corresponding to said stored analog 
signals; 

said storing means, said controlling means and 
said transducer being configured in electrical 
interconnection on a common unitary circuit card. 



5. The apparatus recited in claim 4 wherein 
card is less than about 2.5 inches by about 3.5 i 
about 0.25 inches. 



6. The apparatus recited in claim 4 further 
comprising at least one manual switch for activating 
said controlling means. 



7. The apparatus recited in claim 4 further 
comprising an audio-to-signal transducer connected to 
said storing laeans for generating said input analog 
signals. 
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8. The n»paratus recited in claim 4 further 
comprising display means for displaying a reference 
number associated with each said stored analog signal. 



9. The apparatus recited in claim 4 further 
comprising a time of day clock and means for 
automatically initiating the production of audio sound 
from a selected stored analog signal upon a selected 
time of day* 



10. A product description apparatus comprising: 

a credit-card size solid-state, audio message 
storage and playback device having an audio format 
product description stored therein? 

means for selectively activating said device 
for retrieving said audio format product description, 
means for audibly reproducing said retrieved 
audio format product description. 



11. The product description apparatus recited in 
claim 10 further comprising means for affixing said 
apparatus adjacent to a product to be described. 
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12. An audio communication system comprising: 

a first solid-state audio signal recording and 
playback apparatus baling a first analog signal 
integrated circuit storage device, and a first micro- 
controller integrated circuit connected to said first 
device for transmitting control and address signals to 

said first device; 

a second solid-state audio signal recording 
and playback apparatus having a second analog signal 
integrated circuit storage device, and a second micro- 
controller integrated circuit connected to said second 
device for transmitting control and address signals to 

said second device? 

an electric console for receiving both said 
first and second recording and playback apparatus and 
having a microphone, a speaker, a plurality of manual 
switches for controlling each of said first and second 
recording and playback apparatus and a micro- 
controller-controlled switch for connecting said first 
device to either said speaker or to a microphone input 
Of said second device for selectively switching between 
a mode for playing said first device into said s|«aker 
and a mode for playing said first device into said 
second device for copying audio messages from said 
first device into said second device. 
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13. A solid State message record and playback 
apparatus for storing audio information during 
conversations on a cellular phone? the apparatus 

comprising: 

means for storing audio messages in analog 

form in a unitary integrated circuit device i 

means for selectively retrieving said 

messages; and 

means for affixing said apparatus to a surface 
on said cellular phone for detecting sound therefrom 
and storing said sound in the form of said audio 
messages for subsequent retrieval. 



14. A solid-state audio signal storage and 
retrieval apparatus comprising* 

means for storing said audio signal; 
means for controlling said storing means for 
establishing a recording mode for directing input 
signals to a selected memory location in said storing 
means; and for establishing a retrieving mode for 
directing stored audio signals at said selected memory 
location to an audio transducer; 

a signal-to-audio transducer for producing an 
audio sound corresponding to said stored audio signals; 
and 
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Claim 14. continued 



a time of day clock having alarm means for 
generating an audible sound upon a selected time of 
day. 



15. A solid-state audio signal storage and 
retrieval apparatus comprising: 

means for storing said audio signal? 
means for controlling said storing means for 
establishing a recording mode for directing input 
signals to a selected memory location in said storing 
means; and for establishing a retrieving mode for 
directing stored audio signals at said selected memory 
location to an audio transducer* 

a signal-to-audio transducer for producing an 
audio sound corresponding to said stored audio signals, 
and 

a time of day clock having alarm means for 
automatically initiating the production of audio sound 
from a selected stored audio signal upon a selected 
time of day. 
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16. The apparatus recited in clain 4 wherein said 
storing means provides at least up to two minutes of 
analog signal duration storage. 



17. The apparatus recited in claim 4 further 
comprising a removable clip attached to said circuit 
card for attaching said apparatus to documents. 



18. The apparatus recited in claim 4 further 
comprising at least one magnet attached to said circuit 
card for attaching said apparatus to a metal surface. 



19. The apparatus recited in claim 4 wherein said 
storing means and said controlling means provide no»- 
volatile analog signal and control signal storage, 
respectively. 
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20. A solid State analog signal record and 
playback device comprising: 

an analog signal memory device? 
a control signal generating device 
electrically connected to said memory device for 
establishing record and playback modes therein? 

a play switch for activating said control 
signal generating device to retrieve an analog signal 
stored in said memory device? 

a speaker connected to said memory device for 
producing an audible rq>roductlon of said analog 
signal; and 

at least one set of connectors electrically 
coupled to said memory device and said control signal 
generating device for receiving an analog signal to be 
stored m said memory device and for activating said 
control signal generating device for storing said 
analog signal In said memory device; 

said memory device, said control signal 
generating device, said play switch, said speaker and 
said set of connectors being Integrated on a card- 
shs{»ed unitary housing having a maximum thickness which 
Is no more than about 0.25 Inches. 
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